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Details 

1. name of the invention 
"patch for cardiac surgery" 

2. limit of patent application 

make an protrusive hemisphere on the flat patch, and bend the patch toward 
the protrusion 

3. detailed explanation for invention 

This invention is regarding the patch for cardiac surgery, especially for the 
operation of transposition of great vessels, with special figure. 

Although marked progress in cardiac surgery has made it possible to 
perform operation in congenital cardiac deformity, the operation for 
transposition of great vessels is still extremely difficult. In brief, this patient 
has aorta and pulmonary artery (PA) attached conversely. As a result, aorta, 
which must be connected to systemic arteries, is connected to lung, and PA, 
which must be connected to lung, is connected to systemic arteries in this 
disease. This patient is known to be dead while young unless he/she has a 
operation during infant. Previously operation for exchange between aorta 
and PA had performed, though the achievement for rescue by the operation 
was very poor. Dr Mastard(?) proposed that transpositioned vessels were 
kept at the original position and some part of the atrial septum was removed 
to make a common space between left and right atrium, and in this space 
blood flow was changed by patch. In usual circulation, blood streem is like 
this " Systemic - right atrium - right ventricle - lung - left atrium - left 
ventricle - systemic". This new operation (Mastard's operation) makes the 
blood comming back from the vena cava go to the left ventricle by the patch, 
and makes the blood comming back from the pulmonary circulation go to 
the right ventricle by the patch in the common space in atria, eg. the blood 
stream is like this " Systemic - common atrium - LV - lung - common 
atrium - RV - systemic". In other words, this operation let the LV to have 
the role of RV, and let the RV to have the role of LV. Previously this 
operation has been performed by flat patch as Fig 1 shows. However, there 
was no special patch for this operation available, the operator must bend the 
flat patch or fix by himself, it was very difficult to do. 

The special patch in this invention, which has already shape suitable for 
blood flow changing, is very easy to use for operation. This shape can 
permit the operator to make a blood stream changing route easily and 
quickly. 



For the material for this patch, high molecular substance containing 
fluorine like polyethyleneteleftarate(?) or polytetrafluoroethylene(?) is 
suitable. To make these materials to special shape, special pairs of mold are 
needed. First, flat patch must be put between the pairs of mold, and then 
pressed and heated. Temperature for heating is 100 - 260 °C for 5min - 30 
hrs. This plastic method shold be done gradually by dividing into several 
times, otherwise the stich of the patch becomes irregular. Thia patch also 
include flat portion, so the operator can cut it into suitable size according to 
the size of the patient's heart. 

As shown in Fig 3, this invention makes it easy to induce the blood from 
pulmonary vein (2) to right ventricle (14) through common atrium and also 
induce the blood from vena cava superior (3) and inferior (4) to the left 
ventricle (13). As shown in Fig 2, the length of the protrusion (L) is 10-80 
mm (favorable length; 20-60 mm, much more favorable length; 25-50 mm), 
and the night of the protrusion is maximally 2-30 mm (favorable night; 4-15 
mm). If it is out of this range, it is not suitable for the size of human atrium, 
and operation becomes difficult. Andthe thickness of the patch is 0.5 - 3 
mm (favorable thickness; 0.5-2 mm). As shown in Fig 3, blood came from 
superior (3) and inferior vena cava (4) must be induced to LV (13) via LA 
(11) and mitral valve (15) by passing through at the back of protrusion, so 
the portion of the patch at the place of RA (12) must be bent including a part 
of protrusion. The condition of bend is important for operation and the 
radius for thy bend should be 1 - 20 mm. Out of this range, operation will 
be difficult. The reason why the part of the protrusion must be bent is to 
induce the blood from pulmonary vein to RV (14) via RA (12) and TV (16), 
and also to induce the blood from superior (3) and inferior vena cava (4) to 
LV (13) via LA (1 1) and mitral valve (15). By soaking or coating the patch 
with anticoagulant, it will be possible to protect thrombosis formation until 
the patch is covered with cells. 
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